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A New Ejfaylnftrament invented and described by the Honourable 
Robert Boyle, together with the Ufes thereof : The Difiourfe 
conjifts of three parts $ The fir ft /hews the Occafion of making it,and 
the Hydrcjlatical Principle ’tit founded on ; The fecond defcribes 
the Conftrutfion of the In/lrument; The third reprefents the Ufes, 
which, as relating to gj Metals, are ; x. To difcover,whether a pro- 
pofed Guiny be true or counterfait. 2. To examine divers other 
Gold-coyns, and particularly halfGuinys. 3 To examine the new 
Engli/h Crown-pieces of Silver. 4. To eft mate the goodnefs of 
Tin and Pewter. 5. To eftimate the Alloys of Gold and Silver, 
and fome other $Jdct allin mixtures. 


The firft Se&ion. 

Shewing the Occafion of making this new Effay-lnftrument, together 
with the Hydroftatical Principle ’tis founded on. 

T O give you wwamore explicite and particular Account, 
than I had then time to do,of the Inftrument which you law 
tried at the Royal Society, I fhall inform you, on what Grounds I 
devis’d it, and then annex fome Obfervations about the Fabrick 
and the Ufes of it. 

You may remember, that many years ago I fhew’d you a little 
glafs-Inftrument, confiftingofabubble, furnifiied with a long and 
Sender ftem, which was to be put into feveral Liquors, to com- 
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pare and eftimate their fpecifick Gravities, and which I made ufe 
otto tome purpoles, for which it is nor,that 1 know,as yet employ¬ 
ed. But afterwards confidering this little Inffrumenc fomewhat 
more attentively, I thought the application of it might eafily be 
as ’twere inverted, and tha r , whereas *tw r as employed but todif- 
cover the differing Gravities of ftveral Liquors, by its various de¬ 
grees of Imtnerfion in them, it might be employed todifeover the 
fpecifick Gravities of feveral appended Solids, by its being more 
or lei's deprefled by them in the fame Liquor. For 'tis clearly 
deduciblefrom the Grounds of the Hydroffaticks, that any folid 
Body heavier than Water, loofes in the Water as much of the 
weight it bad in the Air, as Water of equal bulk to the immerfed 
Solid would weigh in the Air ; and confequently, fince Gold is by 
far the molt ponderous of Metals, a piece of Gold and one ofeqnal 
weight of Copper, Brafs, or any other Metal, being propofed, 
the Gold muff be lefs in bulk, than the Copper or Brafs. And 
by this means if both of them be weighed in the Water, the Gold 
muff loofein that Liquor lefs of its former weight than the Brafs 
or Copper; becaufethe bafer metal as well as the Gold, grows 
higher by the weight of a bulk of Water equal to it; and the baler 
metal being the more voluminous, the Correfpondent Water 
muff weigh more than that which is equal to the Gold. 

ThisHydroffatical Principle may be evidently proved from 
what has beendemonftrated in a Mathematical way, by the moft 
fubtile Archimedes de hjidentihitshumido, and his Commentators; 
and thofe that are either unacquainted with, or diftruffful of fuch 
Ratiocinations, may find the Principle made out in a 
v. Hydrofh Phyjical and Experimental way ih another Paper. 
Paradox, Whence I concluded, that I might fafely infer, that 
the floating Inftrumenc abovementioned w'ould be 
made to fink deeper by an ounce, for inftance ofGold hanging at it 
under water, then by an ounce of Brafs or any other Metal, which 
by reafon of its greater bulk than Gold, loofing more of its weight 
by the Imtnerfion, muff needs retain lefs, andfo have lefs power 
to-deprefs the lnftrument ’twas faffned to. Which Conclufion, 
you will eafily believe the event did upon trial exaftly juffifie; 
and I prefume you will as little doubt, that the Conclufion will 
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aifo hold(thougb the difparity be not fogreat and confpicucus) 
in reference to other Metals,as Lead and.Tinn, that differ in fpe 
cifick Gravity. 

To give at once an Inflance of the Truth and life of this No¬ 
tion, I was induced to fit the Inftrument, that was grounded on 
it,for the examination of Guinys, which are by far the moft ufu- 
al Gold-Coins that pafs in England, And though the exa&nefs 
and diligence of our Ingenious Friend Mr. Slingsby allows us to 
exped, that no injury that care and skill can prevent ftialibe 
done to that Coin, yet becaufefomeGoldfmiths and others re 
tain fears of being deceived by the fraudulent and fubtile Artifi¬ 
ces of fa’ife Coiners,! thought it might not bearr.ifs to furnifh 
them with aneafie and pra&ical way of diftinguiflung a true 
Guiny from a counterfeit. And though I hope J need netted 
you, that I look not upon the Inftrument I Ihew’d you at Gre* 
{ham Colledge , as capable of examining Gold and other Metals 
with as much nicety as by other Methods one may Hydroftati- 
cally do; yet this little Trifle may on fome occafions be prefer¬ 
able, fince the Inftrument, which is not dear, being once fitted, 
there is no need to have either exaft Sca'es, or skill in Hydro- 
flat icks, or any knowledge of Arithmetick, and yet the diffe¬ 
rence of a true Guiny from a counterfeit will not only be fuf- 
ficient!y,but confpicuoufly,made to appear, and the operation 
will be much fooner performed than in the other way, and very 
much fooner and cheaper than by the Methods commonly employ¬ 
ed by Goldfmiths and Refiners. For,in our way the Coin is 
not defac’d or injur’d by cutting, pnnehing, &c 5 roris there 
any need ofTouchftones, or Aqua fortis, and yet the tryal is fo 
quickly made, that perhaps near twenty Guinys may be examin¬ 
ed one by one, in about a quarter of an hour: I fay, one by one , 
becaufe that if the Inftrument be defigned and fitted for fuch a 
purpofe, many Guinys may be tried at once. But whether the 
Goldfmiths will make ufe of this way, I leave them to determine ; 
it being fufficient for me, to have gratified fuch Virtuofi , efpeci- 
ally the Difciples ofVulcan, as have given occafion to expeft 
this Trifle will be acceptable unto them ; and to add this In¬ 
ftance to thofe I haveelfewhere given by way of proof. That by 
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the knowledge ofCaufes men may employ exceedingly differing 
means to produce the fame Effects (as, in our Cafe, Gold, that 
Chymifts and Say-mafters are fain to examine by the fire, we 
examine by water) and that Philofophical Truths, and particu¬ 
larly Hydroftatical ones, are not lightly to be defpifed as airy 
and empty Speculations, fince they may be fometimes applied to 
practical life?, to which at firft fight they feem to have no rela¬ 
tion at all. 

The fecond Section. 

Describing the Conferuciion cf this Infemment. 

I Proceed now to the Confer uciion of the Inftrument it fe'f, in 
which are to be confider’d the Matter and the Form. 

The Matter may be Glafs, Copper, Silver, oralmoftanyo- 
ther folid Body, that is, or may be made, fit to float in the wa¬ 
ter, with a Guiny banging at it, and of a Texture clofe enough 
to keep out the water. For, ifany of tbatfhould, by foaking 
orotherwife,getin,itmaya!ter theGravity of the JnftrL'ment,and 
render it deceitful. 

My firft Trials were made with bubbles of Glafs, furnifh’d 
wkhflender ftems, Hermetically fealed at the top ; andthefe, 
wben one can procure an Artificer that can blow them well, are 
both tY&gentileft and the cheapefe, and for fome of the Ufes, that 
may hereafter be mentioned, they are almoft the only ones that 
can be fitly imp'oyed. But, befides that J cis not eafie to meet 
with Artificers that can give Glafs the right bignefs and fiiape , 
thofe, as all other Inftruments of glafs, being very frail and fub- 
jeefc to be broken^ thefafeft way and more durable is, to make 
them of fome Metal, efpecfally either Copper or Silver, (of 
which the former is far more cheap, and the other more gentile, 
but either will ferve well;) in regard they are lefs heavy, and, 
being, more ft iff, will maintain their figure better than Gold or 
Lead. Copper and Silver will alfo fuffer themfelves to be bea¬ 
ten into p ! ates thin and yet ftrong enough, and are not fofubjett 
to ruft as iron and Steel. But in fome cafes, efpecially in want of 
metal Jin Inftruments,we may makeufe of well feafon’d wood,laid 
over with fome Chrna V arni£b,or fome other that is very clofe. 

As 
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As to theFomof the Inftrument, it confifts of three part* 5 
the Ball or Globulous part 3 the Stem or Pipe ; and that which 
holds the Coin. 

The Ball or round part confifts of two thin concave Plates of 
Copper, or other Metal, exaftly foder’d together inthemiddle^ 
and at the diftanteft parts from the Commiffure there ought to 
be left two oppofite holes, one in each Plate, for the two other 
parts of the Inftrument. This middle part, though for brevity 
lake we name it the Ball, fhould not be exaftly round, but, for 
theConveniency of fwimming, ofanalmoft Elliptical or Oval 
Form,or rather fomewhat inclining to that of a very deep double 
Convex Glafs ; or it may be of any other fhape that (hall be 
found fitted: to make the Inftrument keep its ere<ft pofture ftea- 
dily in the water. The hignejs of it mu ft be fomewhat greater 
orlefs, as the Plate is made thicker or thinner: But the general 
Rule for its Capacity is, that it Ihould contain as much Air, as 
may ferve to keep the whole Inftrument, when furniftic, if need 
be, with its ballad and clog’d withaGuiny, from finking be¬ 
neath the top of the Stem, which Stem is the next part to be ta- 
ken'notice of. 

If the Inftrument be to have itsBallaft (if! may focall it) 
within its Cavity, it will be convenient, if not neceftary, that 
itfbouldbe hollow, like a Pipe, exactly clofed at the upper 
end; but where the Ballaft is to be placed without, the Pipe 
fhou’d bemadefolid, asof a piece of Wire, or a little Cylin¬ 
der of Pome lighter matter that will not Poak-in water: But, whe¬ 
ther it be hollow or no,it ought to be made very (lender,that the 
different deprelFions of the Inftrument in the water may be the 
more notable. And for the fame reaRn it ought not to be too 
fihort, efpecially if it be to be applied to other ufe> than the ex¬ 
amining of Guinys. 

The Inftrument, Imoftufe meerly for Guinys, hath its Ball 
about the bignefs of a final! Hen-egg orrather lefs, and the Pipe 
between four and five Inches long,being foder’d-or. to the Ball at 
theuppermoft of the two holes abovementioned ; at the under- 
moft of which is inferted and foder’d the undermoft part of the 
Inftrument, whichlcall theScre\v,or the Stirrup,becaufefome- 
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times’tis made of a piece of wire, that a little beneath the bot¬ 
tom of the Ball is bent round, fo as to ftand horizontally, that, 
the Gniny being laid on it, it may be fupported by it, as the 
footis byaflirrup; and in this way apiece of Coin is theraoft 
readily put on and taken off* But the more fecure way is, in¬ 
stead of the bent wire, to imploy a very fhort piece of Brafs 
with a broad flic in it, capable of receiving the edge of the Gui¬ 
ny, which with one turn or two of a fmail and flight lateral 
fcrew may be kept faff in it,and readily,the operation beingend- 
ed,taken out again. 

If you defire to examine not only Guinys, but greater Cold- 
Coins and Metalline mixtures, it would be convenient, tbatthe 
undermoft Bern and the fcrew be made by it felf,that it may be at 
pleafure thruftupon theftemand taken ofFagain. For by this 
means, if the ball of the Inftrument be made large enough, you 
may have room to put on,as occafion fhail require, one, two or 
three flat and round pieces of Copper, Lead, &c. with each of 
them a hole in the middle, fitted to the fize of theftem, fo that 
rhey may be put on as near the lower part of the ball,as you think 
fit,and then the fcrew may be tbruft onafcer them,not only to take 
hold of the Coin or Metalline mixture to be examined, but to 
fupporc the plate, if need be ; and by a variety of fuch plates, 
which may be taken off and put on at pleafure, the fame Inftru- 
ment, if (as I was faying) the bad be competently large,may be 
adjufted fometimes to a Guiny, fometimes to a Coin of Gold or 
Silver, or to a Metalline mixture twice or thrice as heavy as a 
Guiny in the Air. 

The Inftrumer.t being made of a convenient bignefs and fihape; 
to adiuft it for the ufe of examining Guinys, you muft by the 
help of the ftirrup or fcrew, hang, at the bottom of it, a piece of 
that Coin which you know'to be genuine,and, having carefully 
ftopt the Orificeof the ftem, if it be a pipe,(that no water may 
get in at it,) immerfethe Inftrument Ieafurelyand perpendicu¬ 
larly into a Vefiel fal of clean water, till it be depreft a’mofi to 
the top of the ftem, and then letting it atone, if being fet’ed it 
continue in the fame ftation and pofture, your work is done,but 
if it fink quite under water, you muff lighten it either with a file, 
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or by fcraping or grating offa little of the ballafl>plate above- 
mentioned ; or, if you have put any weight into the Cavity to 
poifeit, by taking out fome of that, till you have made it light 
enough: But if, when you leave the Inftru;n;nt to it felf, ite- 
merge, you mull then add a little, weight to it, either by putting 
into the item, if it be hollow,fome duft-fhot, ffings of Lead, os 
fome other minute and heavy Body, orelfe by putting on the 
Ihort ftem abovementioned, that comes out beneath the ball, a 
flat,round,and perforated piece of Lead of weight, fufficient to 
enable the Guiny to deprefs the vveighc as low as 'tis defined : 
Which being done, a mark is to be made juft at the place where 
thefurfaceof the water touches the ftem, and then taking out 
your Inftrument, fubftitute in the place of your Guiny a little 
round plate of Brafs, of the fame weight, or a grain or two hea¬ 
vier,in the Air; and putting the Inftrument into the water as be¬ 
fore, fuffer it to fettle, and make another mark at the interfefii- 
onof the ftem and the Horizontal furface of the Water. 

About this way ofadjuftingour Inftrument,the following Par- 
ticula rs may be noted: 

If a Screw be employed to fuftain the Guiny, the Coin ought 
to be fo placed, that one half, according to the eftimate of the 
Eye,may be on the right hand, and the other on the lefthandof 
the fcrew; that the Inftrument being deprefled may continue in 
an erefted pofture,a«d not fwerve to an inclin’d. 

Though when the ftem is hollow,and the Inftrument too light, 
it may feem the better to add Quickfilver than any other weight, 
fcecaufe of its fluidnefs, and great fpecifick gravity; yet.uniefs 
the Inftrument be of glafs, nis not fafe to imploy Mercury, be- 
caufe ’tis apt to diflblve the foder. 

If the Marks be made of a white Colour, they will be fo much 
the more confpicuous: And thefe marks may be made,if the pipe 
be hollow, by making round Imprefilons with a fma'Ifile, and 
incompafting them with IittleCircles of fine wire of Silver,Gold, 
8 cc, And.iftheftembe folid, it may then be either quite perfo¬ 
rated at the requifite places, and have the holes filled with chaw¬ 
ed Maftic, or fome fuch white fubftance that diftolves not in wa¬ 
ter,or die have little holes, that pierce not quite through, ftnck 
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in jo it, and thefe may likewife b e filled with the fame fubftance, 
which, if further diftinftion bedefired, may have fome parrsof 
it difterlngly coloured before they be employ’d. 

Twill be requifice,to impJoy inadjufting thelnftrumentone of 
the htaviefl Guinys you can get,to deprefs the ftiftrument as low 
as ’:is like to be by any piece of that Coin, lead othervvife meet- 
inq with one confiderably heavier than that you made life of,the 
Inftrument may be thereby made to fink to the very bottom of 
the water. 

The Reafn why ’tis above prefcribed, that the Inftrumentbe 
i turner fed 4/wy?, not quite, to the Apex of the ftem, is, becaufe 
i have found,that Guinys are not all precifely cf the fame weight, 
nor all waters neither ; and therefore ’tisfafeft, to leave afmall 
part of theftem, as an eighth, or, in longer Instruments, a quar¬ 
ter of an Inch, extant above the water, that we may fecure the 
Inftrument from being by a heavier Guiny made quite to 
fink. 

I forefee, it may be hence objeded, that thefe Contingencies 
may make our Inftrument ufelefs: To which it is not difficult to 
anfwer, that,though fome Guinys weigh a grain or two more than 
others, it is not that will fruftrate the ufe of our Inftrument, 
and lefs will the difference of our waters do it, fince (as I have 
obferved in another Paper, where I mention fome Trials of this 
kind) having examined and compared together the fpecifick 
gravities of (common,) Pump-water, Tbames-water, and Rain¬ 
water, I found the difference far more inconfiderable than one 
would have thought, and confequently unable to keep Hydro- 
ftatical Trials of Metals from being accurate enough for praftice, 
and more exatft than thofe troublefome and chargeable ones that 
are commonly relied on. 

Thefe Anfwers to the recited Obje&ions, will be made good 
by this. That ’tis not a doubtful or inconfiderable difference, 
that appears upon the differing deprelfions of the Inftrument, 
that are made by a true Guiny,and by a piece of Brafs or of Cop¬ 
per,of the fame weight with it in the Air. For, in the Inftru¬ 
ment lately deferib’d, though fmaller than moft that I have im- 
ployed, the diftance betwixt the mark to which the Gold, and 
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that to which the other Metal, though Copper, deprefled it, 
was, bymeafure, about an Inch and three quarters ; fo that it 
is not every fmall variation of Circumftances that can make it 
doubtful to him that employs our Inftrument,whether a Guiny be 
true or counterfeit. 

But Philofophical Candor forbids me to conceal, that there 
may, (though ’tis like there very feldom will, ) happen a cafe, 
wherein, though the Principle, our Inftrument is framed on,will 
hold good, yet the practical Application may be unfecure. For, 
if a Falfifier of money have the skill, by walking or otherwife, 
to take off much of the quantity or fubftancecf the Guiny with¬ 
out altering or impairing either the figure or the ft amp, the piece 
of Coin will not be able to deprefs our Inftrument to the ufua! 
mark, and may thereby make it be judg’d counterfeit, when ’tis 
indeed but too light. 

But on this occafion ’tis to be confider’d, that neither the 
Touchftone, nor Aqua Fortis, nor Antimony, nor the Cupel, 
canfkewus, whether a piece of Coin propos’d have its juft: 
weight,but only,whether the Meta! be true Gold : And therefore 
our Inftrument need not pretend to do more than difcover the 
Genuinefs of the Metal; but whether the Coin have the juft 
weight the Law requires, is to be judged by the Ballancej as 
each fingle piece is wont to be in moft of the Gold-Coins of Eu¬ 
rope, and is in England in reference to Angels and twentyJhiUing 
Prices, and ail the other Coins of Broad Gold , as they are now 
called. And yet it may be further confider’d, that our Inftru¬ 
ment does more than it need pretend to: For, without a pair of 
Scales, it prefently fhews, that the propos’d Guiny, if it be not 
counterfeit, is otherwife abnfed ; and though it does not clear¬ 
ly determine, whether that likewife proceed from the want of 
fpecifick Gravity in the Metal, or from the Coins having been 
walked or otherwife fraudulently lefTen’d ; yet it probably re- 
foives the doubt, becaufe, if the want of weight appear by the 
Inftrument to be very great, as it ufually does where the piece 
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has been robbed of forne of its fubftance, (efpecially if it befo 
much as is reported of fome G«/#Wjthatof late are laid to have 
been found wanting to the value of near four (hillings; ) 'tis a 
ftrong Preemption, that ’tis rather wafhed, &c. than counter¬ 
feited. For, men will fcarce venture their Lives to ftealbuc 
threp or four grains from a true Guiny, and much lefs from a falfe 
one. And they that counterfeit, are not wont to be to fparing 
as to make their Coins too light. However,our Inftrument wili 
in thefe Cafes be fure to prompt him that ufes it to employ the 
Bailance, which will prefently aflift him to refolve his doubt. 
ForjiftbefufpeftedCoin have in the Air its due weight, *cwi!I 
argue, that the great lightnefs of it in the water proceeds from 
the Metals not being true Gold, or, at lea ft, of its not being of 
the requisite finenefs; and, if it want muchof its due weight in 
the Air, ’tis very probable, for the Reafon above-intimated, 
that ’tis wafh’d, &c. rather, than of another metal than Gold ; 
and however may be lawfully refufed to be taken in payments, 
and perhaps afford a juft ground of queftioning him that utters 
it. And ifone would, for curiofity, be further fatisfied, whe¬ 
ther the Metal be Gold or no, one may add to the Coin (as will 
be hereafter taught) as much fterling-Gold, as will make it, in 
the Jir, cf the Weight of a Guiny, and then examining it bv 
weight in the water .he will prefently difcover whether it beGold 
or not. 

There comes into my thoughts another poftible way of coun¬ 
terfeiting Guiny but becaufe’tis very like! v that Coiners will 
not light upon it, and it cannot be prabtifed on any of the Gut * 
ays already coined, the fear of teaching bad men a skill that pro¬ 
bably they will not otherwife acquire, makes me forbear to 
mention ft, though the fraud may be quickly difcovered, fome- 
times by the bare Eye, and always by our Inftrument, and the 
Ba' lance; whereof publick Advert ifement may be given,ifthere 
fhal! appear nee;! of it. 
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And now I have this to add about the Conftruftioa of this 
Inftrument, that perhaps ic would no: be very difficu c to pro* 
pofea much more accurate and elaborate Contrivance,if’tw ere 
thought fit to propound any that would require an extraordi¬ 
nary skill in the Artificer to make it, and fome considerable 
skill or dexterity in the Perfon that is toufeit; but the flight 
Conftruttion, hitherto idefcribed, feem’d to fuit better with 
my Principal aim, which was, to propofe at prefent an Inftru- 
ment as Ample, cheap, and eafie to be employed and kept in 
order, as I could well examine Gainys with; little doubting 
but that the Principle, upon which this is framed, being well 
underftood and confidered,will,if it be found ufefui, be further 
improved by new Applications and more Artificial Contri¬ 
vances, 
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Explication of the Figures. 

In Fig.i.AB, the 
Stem or Pipe. 

C E,the two parts 
of the Ball foder’d 
together. 

B C D£,the Ball it 
felf. 

F, the Screw. 

G, the Stirrup , 
fomewhat reprefen- 
ted out of its place. 

H, the Mark to 
which a Copper¬ 
plate , of equal 
weight in the Air 
with the Guiny,ae- 
preffes the Inftru- 
ment. 

I, the Mark to 
which a true Gui- 
ny finks it. 

Fig.2.is the Screw 
by it felf, to be put 
upon or taken from 
theffhort) under- 
mofl hem of the In- 
ftrument. 

Fig.3. the perfora¬ 
ted plates of Lead 
or other metal,to be 
put on as ballaft up¬ 
on the underrr.oft 
fiem. 

Fig. 4. the under- 

mof; Stem with a perforated Ba'laft-p'late put upon it. 

Fig.5. the Stirrup,that may be employed inftead of a Screw. 

Fig.d. ABC, the Glafs-inftrument. 

D D D, the Coin hanging at the bottom of it, and fupported by four 
horfe-hairs,or ilender ftrings of lilk. 

Fig.7. The undermoft Stem of the Glafs-lnftrument, to which, being 
■freight and folid.a Screw is faftnedon with horfe-hair,crotherw:fe. 

Fig.S.AB C D,the fmal! Glafs-Infcrument for eftimating the fpccifique 
gravity ofLiquors. fof which an account may beexptdfed in our next.j 
E E,the Quicklilver and Water that is imployed as Ballaft to link it in 
cncrecfed colter?, The 
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The Third Seflion. 


Representing the Ufes of this Inftrument as relating to 
^Metals. 


T Here is in the nature of the thing fuch a Connexion be¬ 
tween the Fahrick and Ufe of our Inftrument, that I could 
not well defcribe it without plainly intimating the Principal 
ufes of it. Wherefore I fhall here but fumtnariiy repeat thofe 
that are delivered already, and make a more explicit mention of 
thole few, that have been either omitted, or but lightly 
touched. 

The r. Ufe. 

Thefirftufe, and that which was mainly intended , is, 
ealily and cheaply to difcriminate true Guinys from counter¬ 
feit, without defacing or any ways injuring the Coin, Bur of 
this ufe I have fpoken largely enough already, and therefore fliall 
advance to the next. 


The Ii. Ufe. 

Any other kind of Gold-Coin that is near about the weight 
ofa Guiny, may be examined by our Inftrument after the manner 
above delivered $ but more ealily, if it want of the weight of a 
Guiny than if it exceed it. For in cafe it be heavier, as is a 
Twenty fhHling piece of broad Gold, the Ballaft, whether in¬ 
ternal or external, of the Inftrument muft be taken off, that fo 
heavy a Coin may not quite fink it; whereas, if the Coinpro' 
pos’d be lighter than a Guiny, one may Add as much Gold (of the 
fame alloy) beaten into thin plates, as,with,theCoin propos’d, 
will make up in the Air the veight of a Guiny. For then this 
aggregate, being exam in das if it were a Guiny, wilidifcover in 
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the Water, whether the Coin be right or counterfeit. I (hall 
add, that, if the piece, to be examined, be not much heavy, 
er than a Guiny, it may be convenient to pafs a very final 1 per¬ 
forated plate of Copper or Lead over the upper ftem (or pipe,) 
fo as to make it reft upon the ball before the Indrtiment is ad¬ 
mitted, For, by this means nothing need be altered beneath 
the Ball', and fuch pieces of metal (of which feveral differingly 
heavy may beeafily provided) being thin and light,will not, (as 
trial has IThewn) make the Inttrumenc top-heavy, though one of 
them be plac’d above the Center of Gravity, and may be very 
readily taken off, and (if need be) fcrap’d or fil’d to lighten the 
Inftrument, when an extraordinarily heavy Guiny, ora Coin 
fomewhat more weighty than a Guiny,is to be examin’d. 

But to return to what I was faying about adding a weight of 
Gold to a piece of propos’d Coin , in order to this ufe it will be 
neceffary, that the Slit or Aperture at the bottom of the Inftru- 
ment, which is to be fliut and open’d by the lateral Screw, be 
made (as it eafily may without Inconvenience) wide enough to 
receive double the thicknefs of a Guiny, that fo different Coins, 
as Engltfbfrench,Spanifh,tkc. and the Grain-weights, neceflary 
to bring them to the weight required (in the Air,) may be fecure- 
ly fatten'd to the Inftrument by the Screw'. 

If the Ball be large, and the Pipe well proportioned to it, 
Coins,that do not much exceed the weight of a Guiny,may be ex¬ 
amin’d without much altering the weight of our Inftrument, 
provided it be at firftadjutted fo, as that a Guiny will not de- 
prefsit fo far as not to leave a confiderable part of the pipe a- 
bove water, that the Coin heavier than a Guiny may not be able 
to draw it quite under water. 

According to the Method above deferibed, may half Gninys 
be examin’d. For, if the Inftrument be good, itwillfiiewa 
manifeft difference, if, inftead of an intire Guiny, you faften in 
the ferevv a half Guiny that you know to be true, and that which 
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isfufpefted to be counterfeit; adding a grain-weight or two of 
Gold in cafe the propofed Coin needs it; I fay, a grain weight 
cf Gold , becaufe, if it be of Brafs, of which the grain weighty 
commonly ufed, are made, it will loofe in Wa-er more than it 
fhould of the weight it had in the Air ; and therefore it wi.I be 
ufefu! to fuch as intend to try fevera' forts of Enghfj Coins, as 
Angels, Two and twenty (hilitng pieces .double Guinys&c. to have 
by them a numerous fet of grains, (about whofe fhape, by the 
way, one need not be curious,that not being material) made of a 
thin plate of fterlingGold. 

The III. life. 

If the Inftrument be skilfully fitted for fuch a purpofe.it may 
be m:de to ferve to examine fome forts of white money lefs 
heavy than half Crowns. And becaufe it may be ufefu! to 
know in general what Coins may, and what may not, be ex. 
amin’d by this or that particular Inftrument propos’d , j 
(hall here add a general way that is not difficult for finding 
this out i namely jirjl, by weighing the piece cfGold or Sil¬ 
ver in the Air, and afterwards in the Water, and fubfrradt ng 
the latter from the former, to obtain the difference of the two 
weights: And »<?.*/, by weighing a'.fo in the Air and in the 
Water a piece cf Copper, or Brafs, if this be the likelyeftto 
be employed in counterfeiting the Coin, and obferving like- 
wife the difference between thofe weights. For, the'JelTer o f 
thefedifferences being fubftradted from the greater, the re¬ 
mains w ill fhew, how much the true piece of Coin will out¬ 
weigh the other in the water, and confequently if Po many 
grains, as this refidue amounts to, being added to the weight 
of the lighter metal, do make a fufficiently manifeft deprefli- 
cn of it below the Mark it would ftay at without that addi¬ 
tion, one may probably conclude, that the difference be¬ 
tween a true and counterfeit piece of Coin propos’d, will be 
difcoverable by the Inftrument. 
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The cheapnefs of th.efe flight Inftruments being confider- 
ed , it may be expedient for Goldfinnhs and ethers, that 
have frequent occasions to examine various forts of Coin, to 
have a feveral Inftrument adjufted for each of them, to fave 
themfelves fome pain and trouble. Eut if the Bali be made 
large, and fitted with a ftem (lender and iong enough, one 
may quickly by changing the balaft*plates , as occafion re¬ 
quires, fit the fame Inftrument to examine Coins of differing 
metals, and of very differing weights. For one of thefe, 
made of Copper, ferves me to examine both Guinys and 
Crown-pieces of Silver, and half Crowns too 5 and it may he 
eafily made to ferve alfo for divers forreign Coins. 


Tne IV. Ufe* 

’Tis a great complaint of Pewterers, that the Tinn they buy 
of the Miners or Merchants isoften adulterated with Lead, as 
they find to their prejudice when they have made VefTelsof it. 
And many others, that are Buyers, complain much more of 
divers Pewterers for putting too much Lead into their Pewter, 
becaufe Lead is by many times cheaper than Tinn. On thefe 
accounts I dial! add , to the other ufe of our Inftrument, fome- 
thing that relates to Tinn and Pewter. Though I muft take no¬ 
tice, that fome Tinn may perhaps be found a little heavier in 
fpecie than ordinary , although no fraud intervene; becaufe I 
haveobferv’d feme Tinn fas I elfewhere re’ate) to contain 
fome, though but a very little, proportion of Gold or Silver. 
But this being no ufual cafe, I (hall proceed to fay , that the 
Pewterer may judge, whether the Miner or Merchant have de¬ 
ceived him ; if, taking a piece of Tinn that he knows to be 
pure, and isof a con\emen r weight, heobferves how much it 
depreflesthe Pipe, and then makes the like obfervat ; on with an 
equal p ; ece of the Tinn fufpedted to have Lead or fo re other 
Metal in it. For if this depreffes the Inftrument much lower 
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than the other , ’twill juftifie thefufpition : Since as Gold 
being the heavieft of Metals, cannot be allay'd by any other 
that will not deprefs our Inflrument lefs than Gold can do; 
fo Tinn, being the lighted: of Metals, cannot te mixed with 
any other that will not fink it lower than unmixt Tinn, (dill 
fuppofing the weights to be the fame in the Air.) 

And as for the Buyers of Pewter, 'twill be eafie for them 
(if they think it worth while ) to find by our Inflrument, if 
there be too much or but enough of Lead mixt with the Tinn 
inanaffign’d portion of Pewter of a convenient weight to be 
examin’d by it. For, having once obferved , how much 
thelnftrument is depreft by a piece of two, three, or four 
Drams, or even an Ounce weight of Pewter, which is kno.\n 
to be good, and to contain fuch a proportion of Lead in re¬ 
ference to the Tinn, if you load the Inftrument with an equal¬ 
ly heavy piece of any other mafs of Pewter propounded , if 
the Inftrument fink deeper, 'twill be a fign , that the former 
proportion of Lead may be very probably argued to exceed in 
the mixture ; I fay, probably , becaufe perhaps’tis poffible to 
ernbafe Pewter by mixing not only Lead but other Mineral 
Subftances, whofe fpecific gravity is not well known: But 
yet I fay very probably, becaufe the addition of too much 
Lead is the moft gainful way of adulterating Pewter. And 
the other things that fome imploy, as Regulus of Antimony , 
Tinn-glafs , Copper and Speltar , are feldom ufed in great quan¬ 
tities ; and if I thought it worth the while, l could fa¬ 
cilitate the Difcovery even of thefe by adding, what I have 
obferved of their differing fpecific Gravities, and fome other 
things that I think fitter to be here omitted than to have time 
and words fpent upon them, 
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The V. Ufe- 


The laft ufe, I fball now mention of our Inftrument: in re¬ 
ference to Metals, is, that it may afiift us ro eftimate the qua¬ 
lity of Metalline Mixtures, whether in Coins or other Maffes, 
and to guefs at the proportion of the Ingredients that com- 
pofe them, For, fmce we have formerly feen, that the fame 
inftrument, employed to examine Guinys, ferved alfo for 
Crown-pieces of Silver that wanted of an Ounce lefs than a 
twenie;h part of that weight, ’twill be eafily granted, that 
the fame Inftrument, and more eafily , that a larger one, may 
be fo fitted, as to help Goldfmiths, Chymifts and others, 
that are not acquainted with Hydrofiaticks, to make fuch an 
eftimate as will not much deceive them of the finenefs of 
Gold and its differing Allays with Silver or fome other deter¬ 
minate Metal. 

In order to this, the Inftrument may befitted to fink to the 
tip of the Pipe with fome determinate weight of the fineft 
Gold, as of 24 Carats, as they call that which is inoft 
pure and fine. But ‘twill be convenient, that this Metal, 
in the Air, be juft an Ounce, or half an Ounce, or fome 
fuch determinate weight, that is commodioufiy divifible into 
many aliquot parts. Then you may make a mixture that con¬ 
tains a known proportion of the metal wherewith you allay 
the Gold j as if it hold 19 or 15 parts of Gold, and one of 
Silver; and, letting the Inftrument fettle in the Water, mark 
the place where the Surface of the Water cuts the ftem or pipe. 
And then putting-in an other mixture, wherein the Silver has a 
new and greater proportion to the Gold ; as if the former be 
an eighteenth or a fourteenth parr of the later, you may ob- 
ferve, how much lefs than before this depreffes the Inftru- 
menc, and fo you may proceed with as many mixtures or de¬ 
grees of Allays as you think fit, or can be diftinguifhed con¬ 
veniently on the ftem j being alwayes careful, that, whatever 
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be the proportion of the two Ingredients, the weight of the 
Mafsinthe Air be juft the fame with that of the pure Gold, 
■which we have lately fuppofed to be one Ounce , or half an 
Ounce. 

By the fame method may be examin’d the differing Alloys of 
pure«6ilverupon the admixture of fuch and fuch determinat 
proportions of Copper or any other Meta! lighter in fpecie 
than Silver; and by the fame way,with a (light variation, 
’twill not be difficult to eftimate , how much divers Coins, 
whether of Silver or Gold, are more or lefs embas’d by the 
known ignobler Metal that is mixt in the piece propos’d. 

And though this way of determining the Alloys of Metal’s 
be not fo exatt as is poffible to be propos'd by the help of Hy- 
droftaticks and Calculation ; yet it may be very ufeful to 
Chymifts, Goldfmichs, Refiners, and others, that are unac¬ 
quainted with Hydroftatical matters, to make without trouble 
or fupputation eftimates that will, not much deceive them, 
and perhaps will come nearer the Truth, not only than the 
eftimates wont to be made by the Touchftone, but perhaps 
too, than fome of thofe that divers make with trouble, and 
inconvenience, and charge. And indeed I was chiefly invi¬ 
ted to communicate this Trifle and fpend fo many words a- 
bout it by the requeft of fome Ingenious Difciples of Vulcan , 
who thought they perceived, that , by this way, they could 
oftentimes make better eftimates of the fuccefs of their gradua¬ 
ting, and fome other, operations upon Metals, than other- 
wife they fliould be able ; this way greatly accommodating 
them by this particular advantage, that they may from time 
to time try the degrees of purity, and fome other confiderable 
alterations of their mixtures, without at all deftroying or in¬ 
juring them , though they have not yet attain’d the pitch they 
aim at and expeft ; whereas, if they happen to be too forward, 
as often they are, in examining the Produftionsof their Labours 
by the cupel or fevere Cementations, what they would try 
may be deftroyed or fpoilt in its way to a perfection, which 
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otherwise, in their opinion, it might in due time be brought 
to. 

Perhaps it may not be arnifs on this occafion to add as an Im¬ 
provement of this fifth life of our Inftrument, that it may be 
employ’d to examine other mixtures befides allay’d Coins, 
and that, if the Inftrument be adjufted to an Ounce, for in- 
ftance, of pure Copper, it may help men to make an eftimat 
of the Alloy of Tinn, or the quantity of it that is oftentimes 
added to Copper, to make differing forts of Bell-metal, and 
of thofe metalline Specula, whether plain or concave, that are 
call’d Steel-glades, as alfo of Soders confifting of certain pro¬ 
portions of Silver and Brafs, or Copper j in all which, and di¬ 
vers others,thedifcovery of the proportion of the Ingredients 
may, on ibme occafions, be ufeful to Tradefmen, as well as 
defirable by Virtuofi. And though I have obferved, that, by 
mixture, Tinn and Copper acquire a fpecific gravity fomwhat 
differing from what their Ingredients promife * yet,fince the In¬ 
ftrument is to befitted for fuch eftimates, not by calculation, but 
by tryals, the eftimates may be made near enough to the 
Truth. 
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